This research aims to resolve the heteroscedasticity problem in time series data by modeling and analyzing volatility the gold return using GARCH models. Heteroscedasticity means not the constant variance of residuals. The sample data is a return data from January 1, 2014 to September 23, 2016. The data analysis technique used is a stationary test, model identification, model estimation, diagnostic check, heteroscedasticity test, GARCH model estimation, and evaluation. The results showed that ARIMA (3,0,3)-GARCH (1.1) is the best model.
INTRODUCTION
Investment in the capital market is popular among people. One of the most attractive capital markets is gold trading. Gold is a precious metal which is also classed as a commodity and a monetary asset. It has acted as a multifaceted metal down through the centuries, possessing similar characteristics to money in that it acts as a store of wealth, medium of exchange and a unit of value (Trück & Liang, 2012) . Gold has been used throughout history as a form of payment and has been a standard for currency equivalents to many economic regions or countries. The market for gold consists of a physical market in which gold bullions and coins are bought and sold and there is a paper gold market, which involves trading in claims to physical stock rather than the stock themselves (Tully & Lucey, 2007) . Gold trading is an activity of buying and selling gold in the form of shares. Trading of gold offers a high return. The trend of gold prices has risen from year to year.
The study of gold in the capital market has been carried out by various groups. The study was conducted by utilizing gold price time series data. Some studies are focused on the analysis of gold price movements so that the value of return can be estimated. In addition, gold price modeling is done to predict the nature and price of gold in the next period (Marvillia, 2013; Ramadhan, 2015) .
One of the important properties of time series data is the presence of volatility clustering (grouping of volatility) which is indicated by the gathering of a number of residuals with relatively equal magnitude in the adjacent time. Volatility is used to describe the fluctuations of a data, allowing the data to be heteroscedastic (not constant variants) (Bollerslev, Engle, & Nelson, 1994 (Engle, 1982) . According to (Engle, 1982; Tsay, 2002) the ARCH model assumes positive and negative errors have the same effect on volatility. The ARCH model responds slowly to large changes in return, and the ARCH parameters are limited. Therefore, GARCH was developed by Bollerslev (1986) to overcome the weakness of the ARCH. GARCH is a simpler model with fewer parameters than high-level ARCH models.
METHOD

Data
This study was used to investigate heteroscedasticity behavior at daily gold prices. Data consists of the daily gold in bullion $/troy ounce rate from January 2014 to September 2016. (Tsay, 2002) . The transformed data can be seen in Figure 2 to see the stationary plot from return. 
Stationary Test for Return
The stationary return test is done by the Augmented Dickey-Fuller (ADF) test. The results of the unit root test can be seen in Table  1 
Heteroscedasticity
The residual variance does not change with the change of one or more independent variables. If this assumption is fulfilled, then the residual is homoscedasticity. If the residual variance is not constant, the residual is heteroscedasticity. The heteroscedasticity of residual denoted as follows. 
The problem of heteroscedasticity is an indication of the ARCH (Autoregressive Conditional Heteroskedasticity) effect on the data.
Garch Model
Since the introduction of autoregressive conditional heteroscedasticity (ARCH) models by Engle (1982) , the ARCH and even more related GARCH (Bollerslev, 1986) GARCH is developed to avoid the high orders on the ARCH based on the parsimony principle. GARCH guarantees that the variance is always positive (Enders, 1995) .
According to Tsay (2002) GARCH (p,q) connects between the residual variance at t time and the residual variance at the previous time.
RESULT Box Jenkins's Models
The ARIMA order is obtained from ACF and PACF plots from the data return. The PACF plot is significant until the 6th lag, and the ACF plot decays to zero. then the order q = 6 is obtained and the model for ARIMA (p, d, q) is ARIMA (0,0,6). It is shown at Figure 3 . To get the best model in ARIMA, the overfitting is done to get the optimal orde of ARIMA. Figure 4 shows the residual ACF plot having white noise. White noise properties are indicated by no lag ( boundary line. In addition, in the Ljung-Box plot, the p-value of the Ljung-Box statistic is above the 5% boundary line which indicates the null hypothesis is accepted. Therefore it can be concluded that the residual does not contain serial correlation.
The Best ARIMA Model
Based on diagnostic checks stated that ARIMA (3,0,3) does not contain serial correlation. Residuals from the model have white noise and significant parameter coefficients. Besides that ARIMA (3,0,3) has the smallest AIC value. The equation of the ARIMA (3,0,3) is Table 3 shows the p-value less than the is heteroscedastic. There is an effect of the ARCH effect on returns, which means that returns are very random and have high volatility or not heteroscedastic error variances. Thus, a model that can be used with heteroscedasticity is a GARCH model (Generalized Autoregressive Conditional Heteroskedasticity).
Estimation of GARCH Parameters
BPG test shows data is heteroscedastic. The ARCH order is determined using a PACF plot of significant residual squared values on the model, shown in Figure 5 . Based on Figure 5 the PACF plot of the residual square is significant until the 9th lag and the ACF plot decays towards zero. The ARCH model with order 9 or ARCH (9) is obtained. However, we can use the GARCH (p,q) model with a small order of p and q ( e to large order ARCH models.
